This highlighted work 1 builds on our previous published work 2 and that of Sidabras, Mett, and Hyde, 3 where multiple flat aqueous sample cells placed perpendicular to electric fields in microwave cavities were used to reduce the radio frequency losses and increase the EPR signal. In this study, we present three novel sample holders for loop-gap resonators (LGRs) and cylindrical cavity geometries.
Implications:
The DoubleDee and the AquaStar designs were built and tested, showing factors of 1.4-3.9x improvement over conventional geometries. A factor of nearly 4 is a fantastic improvement and uniquely enabled experiments to be carried out in the Klug lab that required low concentrations of protein for proteinligand binding studies that otherwise would not have been possible. In addition, further innovations, as proposed by the AquaSun design, illustrate how flat geometries in a perpendicular electric field can produce an eightfold increase in the EPR signal. This is a very exciting development that will enable an array of biological studies to be carried out that previously were not possible by EPR. Plus, even further improvements beyond this may result when considering the concept of a line dipole, which is well known in the field of electricity and magnetism but apparently not yet in EPR sample tube design. 
